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AB_ST}U_&CT: It is a known fact ‘that under ordinary conditions the surfaces

connected with the surface atoms of the silicon. In the case of
adsorption investigations carried out in sS40 » & more Or leas
hydrated surface is therefore found to exist A more or less -

- complete surfage dehydration can be attained only,by'anneqling‘
at 1100 - 12007, which, in turn, may not only considerably modi-
fy the surface structure, but may also lead to & complete dis-
appearance of the developed tnterior surface, In the present
Paper the results of'investigationa, as mentioned in the title,
which were obtained by the grinding of low-temperature o ~quartz
in a2 vacuum are dealt with;'further, the adsorption properties

Card 1/3 - of the 510, surfaces obtained at various conditions are compar-
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ed in relation to steam, The Presence of charges of unsaturated

. valences on the surface of the oL -quartz crushed
in the vacuum forms one of the basic properties of this surface,
by which structure it is distinguished from the surface structure .
of silica obtained by annealing. Probably the high activity of -
the ‘said surface with respect to the adsorption of polar water
molecules is in conncetion with just this property. It even ax-
ceeds the activity of a most highly hydrated hydrophile quartz
‘surface (curve 1, fig. 2). as, however, may be seen from a com-

- Parison of the isotherms {1 and 4 (fig, 2) the surface unit ag-
tivity ofVOOéquartz'at low vapor stresses only little surpasses
'the;activity of’a"hydrated surface., This indicates that the

- numbers of primary adsorption centers per surface unit are in
both cases very close to each other, A considerable increase of

. adsorption with increasing steanm Pressure is in the former case

S : surfaces on the occasion of its being
- Card 2/3 observed by Obreimov, There are 3 figu
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Discuaaions ¢ On the Part Played by the Surface - 76-32.3..32/43
- Hydroxyl Groups of Porous. Glass in the Adgorption’ ,

. . of Water. On the Occasion of Some Remarks Given o : ;

.o in the Article by V. 4A; Nikitin, A. N. Sidorov and A. V¥, Karyakin -

.. that the adsorbing capacity is to be ‘sought in connection
" With the hydroxyl groups at the surface, that a decrease in
- adsorption conseQuently corresponds to g dehydratiors Bdest:n
CTRL el wl e Dby K48 Rivand, o SIBUPE oL e
»38%. The resuls of investigation are agreement with the
- data of infrared spectra of the valence oseillatisns of the N :
' OH--groups according to N.-G. Yaroslavakiy (Referenzes 5.7), - .
The results of later investigations and thoge by the author - -
.. mentioned .in the title (Reference 1) are in contrast with
the’abovefmentioned’assumptions,'which is apparently due
- to an insufficient'interpretation of the spectral bands,
- The isa®i7uy? examinations 1ead to the conclusion that
- Up to 200“C a separation of the adsorbed water takes place,
‘and thgt;above;ZQOQC'thq structural water is separated,
< Thus Shapiro and Weiss (Reference 12),in the reaction of
- diborane with aurra¢E‘hyd:oxyl groups of ailica gel, noticed
" that at temperatures above 150°C 4n a vacuum only a forma~
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U val of .100-200° may be due to the ‘8eparation of the water
irreve’rsibly adsorbed in very fine crackg of molecular di-~
- mensiong, .Furthe:'poaaibilities of explaining the coursge

- the quarts surface can be derived only witp great caution
“from the data on thermal dehydration, ‘Further investigatio_na
-of the"hore. discusaed. Phenomena appear advigable, The author
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I Produced according to Brunauer, Emmett and Teller from the
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T R _ :80V/62-59-4-9/42
‘*Zhdanov,,;s, 1?.::,.‘ Krorlomal'di, Ye. V, . f

.:On Structural  Peculiarities of Sodium Boron 8ilicate Glasses
j};}'[’Related-to:,'The'irf:chemical Resistance (0 strukturnykh o
. ‘osobennostyakh natriyevoborosilikatnykh stekol v svyazi s ikh
. khimi’cheakoy’,uetoychivost'yu). Communication 1. Investigation of
. the Chemical Resistance of Some Low-2lkali Sodium Boron Silicete
" Glasses and of the Structure of Their Lixiviation Products

' »(Soobahchevniye»‘l.' Iesledovaniye khimicheskoy ustoychivosti

-nekotorykh malbahchelo’chnykh natriyevoboroailikatnykh ‘atekol i
- struktury produktov ikh vyshchelachivaniya) : _

PITLE:

- PERIODICAL: = Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
L1959, Nr 4, pp-626-636 (USSR) o : ‘ : -

. “ABSTRACT: - . ' In the p:ésept:ybrkjthevﬂtructure of the porous products obtained

s o i pyoa treatment;bf,loyéalkali:sodium btoron silicate glasses with
';=,,hydrbchlorio3aoidfhas:been investigated. The dissolving rate of
- the.glass components owing to the selective molubility of the -

~-glase was determined for similar samples. From the results ob- |

oL T ER .~ tained a :élationship_betweén.phe chemical resistance of these .

:Card 1/4 - glasses and the structure of their lixiviation products has baen
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On”Structural ‘Peculiarities of Sodium Boron Silicate Glasses Related to Their

: .~7-7,Che'mica‘i »Rés'i'stance-, COmmunié'étion‘ 1. Investigation of the Chemical Resistance

o of Some ‘Low-alkali Sodiun Boron Silicate Glasses ang of the Structure of Their
- :.f‘I'._ixi!_riatif)n‘VP;'od_'q’Ctrs_' T ' : L

e - ":,d.iscdw‘r'efi;'ed;a?nd_‘th“e__depéndence of the chemical resistance on the

. composition and heat treatment hag been oclarified. Three batches
“‘of g»la,ssv.- wivth__eq‘uali:zSioé contents of 60%, 65%, and 70% and vary- .

ing Na’z'O', écr‘it_e:n"tql ffom 0-4% were investigated. The ‘add'ivtion ’bf

ing am'dunt‘e‘ of »3203 ‘and Na,0 entering into solution (Tables 1

. and 2, 'Fvi’g' 2). ,Du'zs'in"g an analysis of the results of the ab-
R "Card-2/4 .-~ sorption 1nve_st;lgat;l.qn the overall shape of the isotherms
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e o L 807/62-59-4-9/42
On Structural Peculiarities of Sodium Boron Silicate Glasses Related to Their S
- Chemical Resistance. Communication 1. Investigation of the Chemical ‘Resistance - [
-~ of Some Low-alkali Sodium Boron Silicate Glasses and of the Structure of Their v
- Lixiviation Products . - . .. .. L T R

oE e 1",(Figsv“jr"and‘4);p»e_rlnits already the conclusion that the porous . =
ERRES glasses vary widely in structure. Numerical results are given in
table 3. Adsorption isotherms ‘having a wide hystercsis loop are -

. characteristic of glasses containing 1% and, particularly, 24

Na,0. These structures can be considered transitional between

'homogéneoﬁs,:'_fin'e-pdrbu& (alkali-free glasses) and coarse-
- porous structures (4% Nazo). Isotherms of glasses containing 3%

‘Fa,0 "sh:owaffurt'h'elr_ftransi'tiér‘x from fine-porous to coarse-porous

structure.‘s.- Adsorption igotherms of annesled glasses (?15'4)'
have generally the same characteristics. A displacement of the
hysteresis loop in the direction of a higher p/pg is character-

istic of »t‘he?i'sothe,rma of annealed glasses. The authors ap-

preciate the ‘interest shown by Professor E. K. Keler. There are -
4 figures, 3 tables, and 14 references, 13 of which are Soviet.
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“ - Chemical Resistance. Communication 1,
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- ASSOCIATION:  Tnetitut khimiy 8ilika

. S8ilicate Chemistry of

CSUBMITIED: July g, 1957

APPROVED FOR RELEASE: 07/19/2001

e 80V/62-59-4-9/42
Boron Silicate Classes Related to Their
Investigation of the Chemicsal Resistance
ate Glasses and of the Structure.of Their -

tov Akademii nauk sssp (Institute of
the Academy of Sciences, U33R) v

AT TR

3] B kls
Finee: :‘:
& P g2 1sth

CIA-RDP86-00513R002064620012-8"



: CIA-RDP86-00513R002064620012-8
"APPROVED FOR RELEASE. 07/19/2001 BB iR i {81141 i B lilﬁll iR P GRS LT "h_ 3!

3 E st AR N Y R W T E I R Fi A YR o
e L e U S

. AurEORs: ‘:,Zhdénov}"s,_P;,:xcromal'dig‘Ye.'v. . SOV/62-59-5-8/40

. TITLE: - On the StructuralQCharaéteristica:of Sodium Boron Silicate
Sy i - Glaems Assoclated. with ﬁ,"i’hei’f'Chémical-.Stability (0 strukteryrh
‘osobennostyakh ngtriyévoborosilikatnykh stekol v svyezi p ikh
khimicheskoy ustoychivoat!yu), Communication 2, On the Causes
- of the Great Changes of Chemical Stability of Sodium Boron
- 8ilicate Glasses ‘Depending on the Composition and Their Theragl
‘Bistory (Soobshcheniye 2. 0 prichinakh rezkikh izmenaniy Ihic?-
‘cheskoy ustoychivosti natriyevoborosilikatnykh atekol v suvipie
-mosti ot sostava i ikh- termicheskoy imtoriy : '
-PERTIODICAL: ' Izvestiya Akademii nauk SSSR. Otdeleniye khimiokeskikh nauk,
S e . 1959, NWr 5, pp 811 - 618 (Ussr)
ST ST ST ey v
“ABSTRACT: -~ In the previous communication the authors carried out the in-
N e ~ve§tigat16na'mEntionedﬂin the titleiwith weekly alkaline sgo-

. of the r’eaultsy"obtained without & comparimon with other invest-
dgations results was glven. The comparison is carried out in
the present c'ommunication'; moreover,  additional experimental .
o , investigations of sodium boron silicate glasses with a high ge-
Card 1/3 ° dium oxide content are carried out. The dependenco of the is-

dium’ boron 8llicate glassés only, and ‘but n general evgluationv

L T
RE153 EXHSTAHEITS
EHETREI
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~-On_the Structural Characteristics of Sodium Boron . 80V/62-59-5-8/40
Silicate Glagses Associated with Their Chemical - ‘ :

S;t,ability.‘.‘communyicat:lohf 2.0n" the Causes of the Great Changes of Chemical

" Stability of Sodium Boron Silicate"Gle'.saea-'Depending,on the Composition and.

. TheirrThermal'Historyi C e

- .mination -of the .cherioal 8tability of $he glasses, i.a. ‘he in-
~-crease of'a,porous;film is measured, which ig formed by the ef-
.fect of acids and- by the selective g0lubility of the individial
‘components- of.-the glags .in the acidsj this ig used as measurg- .
-ment of stability, For this reason the quantity of 3205 and

©Na,0 which is formed at the beginning of the mo1 effect de-

. pending on the size of the radius of the pores of the leached -
. layer ?&able’1)»is neasured for veriougly manufactured gleas
S tempered’and~annegled); as well as the variation of the re-
- diug of the pores depending on the Na, O content of the initial
- glass (Table 2 3 moreover,‘the”inérease of thicknsss of ths po-
-rous film‘of70péleécbnt and transparent glasses of the same :
:composition is' determined ag vell as the isothermal line of ag. K
,'%gorpt10n76f~ethgndlron porous

v’CardiZ/}»

it
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7 On. the Structural. Characteristics of Sodium Boron ;SOV/62_—-59-5-8/4:0
o silicate ;Gla’ase‘svAasogis#ed,fwifh;_'Their_Chemicalv 8 e .
Stability, Communicat;lony'Z‘.-(On"; the Cauges of the Great Changes of Chemical R
:Stability of. Sodium Boron Silicate Glasses Depending on the Composition and =
,‘Th_elir.Thermal'Histqry B A TRV RT S R
. 8how that the chemical stabllity  of the glasses investigated .
depends neither on the variously strong or weak solubility of
the glass: components contained- by themnor on the diffusisn

‘rate of the reaction products in the:leacheq layer, the latter -
depending on the dimensions: of the pores of this layer, Ths -

- chemical " stebllity: - of the glasses investigated, which varies
considerably with the ohange,of‘,their‘oomposition and thermal -
treatment, is direotly related to tke structural change of the o

- Porous products: which are formed with the acid treatment of
the glass, There a{re_6,figures‘, 2 tables, and 17 references,
-15;01‘_which.-a.re,quyiet,, e R RS ERR P

' ASSOCTATION: Institut khimii silikatoy Akademii nauk S89R (Institute of

- Silicate Chemistry of the Academy of Sciences, USSR) e

| WmImD: gy, gy
f:.garg,‘g/;,_;{_ E

R .
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jAUTHOR: o ?Zhdgggz §¥@§. P
' TITLE: ‘ -~ On Structural Peculiarities of Sodium Borosilicate Glasae°"

Asgsocisted With': Their Chemical 8tability (O strukturnykh oso- - . §
bennostyakh natriyevoborosilikatnykh stekol v svyazi e ikh khimi-
cheskoy uatoychivost'yu). Communication 3. Structural Trans-
formations -in Sodium Boroailicate Glasses (Soobshcheniye 3. .
Strukturnyye prevrashoheniya v natriyevoborosilikatnykh steklakh)

- PERIODICAL: = Isvestiya Akademii neuk SSSR. Otdeleniye khimicheskikh nauk,
T 1959, Fr 6, PP 1011 - 1018 (ussn) i

- -ABSTRACT: . -~ In a previons paper (Ref 1) 1t has been shown that the chemical
Tl "'stability of glasses is closely -connected with the qualities

;" of ‘the porous surface layer of the glasses, vhich porosity is - .

" caused by leaching out. On the other ‘hand, the qualities.of B
the porous structure of this layer depend on shemiocal and atruo-
tural variations that ocour in the glass, and may be caused ‘
by different thermal treatment. In this connection the varia- B
tion in the structure of glass as a result of thermal treatment,
thus tranaformation of the orystals into orystallites and dis-
orientation of the crystallites were investigated. Because’ of

the roentgenographicnlly observed small growth of the oryetal

Card 1/5
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- On- Structaral Peculiaritiee- of Sodium Borosilicate 807/62-59-6 -9/56 | .
' Glasses Associated | - With Their Chemical Stability. Gommunication 5 Struo- s
tural Transformationa 1n Sodium Borosilicate Glasses

'dimansions, the transformation of the glaaaes when. ' being
" leached out was not ascribed to this factor. Thus also the
. -transformation of the trivalent into tetravalent boron was
' ‘taken into account. Here the formation of polar groups

L -—) Na ]and their asgociation to ‘borate complexes, and

furthermore a change in the number of these complexes and in
. their dimensions as well ae in their distribution in the glass
and with respect to each other aould be observed. Also some -
properties of the sodium borosilicate glasses are listed, which
in a very: complioated way influenoe the dependence of the struc-
tural changes on the ocomposition and the treatment of these :
glasgses. The present paper was compiled from publications
dealing with the subject concerned (Refs 2-29). Finally, the
‘author thanks E. K. Keler for having reed the manuuoript and
diacuased it with ‘him. . There are 2 figures and 29 references,
. .. .22 of .which are Soviet. o
ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR(Institute of Che-~.
Card 2/3. mistry of Silicates of the Academy of Yciences, U3SR)
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:‘.--On Structural Peculiaritiea of Sodium Borosilicate SOV/62-59-6-9/56
- Glasses ‘Associated = With Their Chemical Stability. Communication 3, Struc- ~
.-:;_tural Transformations 1n Sodium Borosilicate Glasaes '

"_?_rSUBMITTED. o July 9. 1957
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- ’ZHDANOV, S. P. : - Doo Chom Soi - (diss) * Strusture of porous glass
'»-and atruotural oonversiona 1n sodiun-boronilionte glass,” Len, 1959. 39 PP
it v “(vad. Soi ussn.. Inat of Chemistry of Silfoates), 175 copies

"'ﬂf L1st of author's workn, 2] 38-39 (24 t1e1ea) (KL, 47-89, 13)
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. PERIODICAL

;Zhdkndv;is} P,

" hanges 1n the

" 8/081/61/000/019/045/085

SR S /R0y

5gtrkbturofof gldhais o§nta1ﬁ1ng 3293."~'

Riférat'ivﬁyy,' ikﬂzﬁhﬁl.iskﬁhﬁja, x.xo.i 19, 1961, 308,' abstract

- 19K249 (8b, "gtekloobrazn. gostoyaniye”. M. - L. 5 AN 888R,
- 1960, 502 = 507, Diskues -y 522 - 524) - :

4

;TKXT:"VY The ﬁelcﬁiia.r o_hsiig. 1in :A,theffohemioﬂal"stable‘z,:es's_» of low-alkeli e 3
,_.a'odimn__»bovrlq-silioatc'}gl_aaso'a is explained by partioularities of their X

~ translation.]

submioroinhqmogéneouq‘etruoturpiand by formation of isolated borate .

state of the

- ranges completely surrounded by 510 When explaining the causes of the

os one has to consider fot only the change in the coordination
boron but also the inconstanoy of the properties of the bo-

ron oxide tetrahedrons in .the glasses -and the changes in the submicroin-

- homogeneous

card 11

ipe

APPROVED FOR RELEASE: 07/19/2001

structure of these glasses. [ Abstracter's note:

Complete

R

CIA-RDP86-00513R002064620012-8"



CIA-RDP86-00513R002064620012-8

B CEEFTUERMIBLEE O RSN M IR S TSI LB SRR R R e o

"APPROVED FOR RELEASE: 07/19/2001

oy

1Y PIRE |
s ¥

ST

-

FiE [ 3

e 7 fusery FmosIIIA ey 3¢
aE m«nnmmﬂﬂn"m..‘-.- pEv ACSTENE K VA “atepimsdesivwd sjmesy ¥

AGSTESY »rOsw espzotws (ATH Bexs Lg PANIRININD
s g sInyoniys WPYX oxy TS popasfeaz |

3 s P 44 wopyuB Ty asany ojginafotivie »LIqe0d; .
xs Jﬂﬂomm- Sy of_csesswi® epyuadeoluge 38 Jreupmes sy
«sats eny SO pegzodex waodwsvg °d °H v maoyzowst °K -—ou«lun“
v3 *g *exaysle eppusdootuyn Lrewyq 3o zegRnE ® m« ulumnul-au-n”inh
als egy. me porredez selavd ‘A g gTv spelyeorex ‘% °C °*8 ,
i oﬂlnﬂud - nﬂuﬁln .ncnnnh - -ﬂuak .noau.d - o.nﬂkglb- gy W} ogwmys |

i smne we
[ wmesayis oX3 S0 SYTETT eX3 WO 7Y seryzedord Tegeusd .aqnw.!

4 sqy 33 epevy
i trererd spinelostEs un.«ou.u-nnn" By R e

*TIRG *d Vi FUW WiGE] e ]
i -l & s prsa2efon ofxiostge ‘exveses °I
A, -dnﬂ.—.ﬁ%ﬂﬂﬂo’ﬂ”ﬂhun’ ohuc«cg TROTRTOeS TiI8 syiolex ¥ wlo B LNTP
I ~eg Jo SeTREIIT] G Puw sssestd 3o udumw“ﬂﬂou.lﬂa“«unw «ﬂaioi-lﬂ ,
|
i - v seswvi? TiIA ATSep sixodex g ~saxrwy!

. u-...nomn Fd h-f“..-nnu- STI3eels $3V TO SPIES FUIR JUT SERITYRIE JB

STATSTFYE 3% wousnilNT o8y we ¢y lOOn—lg w0y Jo slwex sanyaxnd

ney ') A
Nuﬁwﬂﬂwdh:uw& TR IIT YIASER BIFESET oM 37 Sn.un.n-m-du. i
d o iy Zaaseznzg Je Uopsfaaedan eqy apEa me PETLIVE 3% 4!] '

cegry® SIY o ¢x0CH UTIRSTH ‘A & 3R 11312341l . oxsorrl®
iiizmiefes g9 te7acefolf eRIj0ee we SITeidAN .
T E Y heg30T Y *A ‘SASIMT BywiIe seoe ¥ o1 . mn

30 SITEOZITR ¢T3 We ALY +3 ‘sp1e}z DepEReL-WIIX
| eaIa i aREIEID IS pew benh T ) T vera. svat.

; e 3 —p °T ©

e T e o E L F e tinted M AIePTHIE 471 J0 W TICPTavE

Pty
: ﬂwm tresaT CTLADETOTP JO SINIVR ¥y WO peysoiea Lyxsasteio °X ‘A

e
‘fessty oxy 3@ TETIIvodxse IvEeyw fuUV etuet BNy %bmmﬁlﬂﬂ
"o,

3 wRosZITA QY 3O Lrvegy~2exliol oy
ln...-ﬂ.. uyunw-onon 79 segr3stoxg = Imontig,

e JEisgey SIDICOILS OTY O P
LI A eeriaford S1Ieers XY WTa stvep IS Ty ey

i+

, mnw . nadznvoau LTETTY seszsel 30 sepyxedozd v eamjeamye s pep3vdes

i
m\~ paLb -oM«-u 3 T4 leegwolTrseuTERIY sririskas pew ayprEees R

€1 R e Jo pYv ML NYEN
i st 8358 K °K IEIOT2 spIvaTe nﬂoou-sqﬂnumwu 3 TS ,

s ea

of5 pevs |

* .

AT

enzy TATYEET 00D AL T0u - H ppod -4
L mzetasd Uy 30 Swwony awuonoﬂuﬂ nuu uoounn-vm! i-u A —

S
B B sl v ..um.ﬂnwl‘lm-.lmmmﬂn §L,EeerULy SASITTER S0 STy

: oF ST casusn(l RINOTIT 3 e
i LI H G oqy V¢ e T

. oy 130883 §. ‘TUTLIN .mw!n? A N
4 : .\..&:«M .«mm;ﬂnuln«\ul.l.l..!u‘.‘.ﬂhgvsnip 7 '¥ wepopmepEoY Ly presde swa

|
i - .«...Sdnnnaou:dn OV UOTLEOTITIY i Sy Mt dp
“ . é T en 30 eperus ﬂ«“u»lmu un «!w« san3yent Tvesséo saws)

t PR e .
e S esyvIItIB J® Zayeymer) oYy O 03Ny M Ryl gid .
, I e g.:u-h.uu».“..m. mmuotié T wS

%3 PN FIA S3VLE #EO

“AIC FEOSAITA RV NP ee1nIegEe) WTASTIV

U apraofojoonlafHER

' : -.E!§l>1
e e S S LRI

(xza0) sy-€¥ 4% *< Im ‘0968 SyqITeIAR 3 OIS

gt e s ke st P

~

CIA-RDP86-00513R002064620012-8"

APPROVED FOR RELEASE: 07/19/2001



: 3 2R HARIERRFIRO KN BAEHZA R IR R &, 14 v 8 TR ] el N et 110 1M 2eh 314N [T SN TR0 ARkIRd 1L d
SRR . LE-SRENE HELY ;..;-;.»E‘: *‘A 4 .,-E“; ,.‘x 1’ “ LN IR ELRIE VB E R pIry wE e wm et o

oI I
PR

§/020/61/138/001/017/023
: L . - - B103/B208 S :
AUTEORS’ Zhdangyﬂ,___s,-,?.-_ a.nd Buntar', N. N. B
PITIE: Investigation of the formation conditiona of sodium - R
S  zeolites in‘_llow—tempgrature hydrpthermal synthesis :

. PERIODICAL: Doklady Akademii nauk SSSR, v. 138, no. 1 1961, 119-122

. ‘TEX"P”':L}_“The'auihbrsb é't‘u‘d'ire'd the fbrmatibh conditions of cryatéllihe alumino- ‘:_ "'
. silicates from gtrongly alkaline _alumino-silica»gela with an NZO/MZO3 =

; i'i-""r:a'fio fo"fr‘n"gtiéven, 4 and 6. - The ,,Sioz content in the gels fluctuated from

r o n=t to n=10. Until quite,reoently, the production conditions .of
,’?éynthetioizeolites_known as Linde's molecular sieves A and X have been
__unknown, until R. M. Barrer et al. (Ref. 5) published data on this subject. -

-~ The subjeot of .this paper is regarded as jmportant, since 1) the results
‘% . of Barrer are thus completed, 2): the increased alkalinity in an optimum

- one for the orystallization of artificial zeolite (Linde-sieve 13 X), but

- * "4%g-formation conditions are not yet clarified in publications. The gels

;fﬁ*gnerebprepared»by intense mixing of alkaline solutions of sodium aluminate

o

g

Al
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S and ,"iéé‘aiﬁm,éi‘lioat'e which were ’o_b'vtair;é»dv from NaOH, jamorphousb‘svioz, NaAl0,

:a‘.'nd'l;t]_.'_(‘OH)3 ‘of di‘.fi_‘grent" d:é‘grees-'o:i'"puri‘ty’; The solution was oompl_etely_‘ o

; :.'fjhbiﬂdééniz‘ed.uhtil the gel was formed (generally 30-40 sec after'rn'ixing)."j‘; :
.- . 8ynthesis was performed at 70-200°C. ~ At temperatures up to 100°C glass
- flaske were used, at higher temperatures stainless steel autoolaves.

‘The approximately 170 products whioch resulted differed with respect to gel :

" oomposition, femperature and duration of orystallization. Debye powder
".patterns were used for phase analysis, recorded on an X-ray ionization —

" apparatus. Chemical analyeis ‘was ‘carried out in the laboratory of

‘Professor Tu. V. ‘Morachevakiy. Further, the -adsorptive power of typidal
‘zeolite samples was studied.. The diagram constructed on the basis of the

SR ‘reaults (Fig. 1) shows the formation ranges of the resultant zeolites. -

o The ratio

‘n

-7 = k was lpld_tfe’d_:b’n» the x-axis, i.e., ‘the ratio of the number

ot 8102 moles 'r‘;r.th__e'4g‘el'-f,to,‘i'th'e_' number of excess Na,0 moles, per mole of

s ;;F:A1203J“-' In the range. 70 -200°C, at ‘1‘e>aet five'alu:mino-éi'lioates' were

:6§j§.afined_f_rom ‘hlighly“al‘kalfilrie' gela (44 n&6): A (M E(B), B(WM, T (G),
o Card 2/T- B T L | o

S
i

A § IR AP
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“and A (D); the three latter belong to the sodium zeolites. It is
‘concluded from the conformity of the “interplenar spacings (Fig. 2) and from 7
" 4he adsorptive power, that G ‘and-D are identical -with the Linde zeolites - -

'~z(moleou1ar soreens) 13 X and 4 A, It may be geen from Fig. 1 that at high

“iexcessive alkalinity type 'A-is only formed at low values of k (0 20 - 0.70)
(70 -90°C), With the low alkalinity used in this case, the low 5107 -
‘conoentrations in the gel (n=1 and 2) are most’ favorable for its forma-
v_ttion.= ‘Zeolite X was repeatedly obteined by the authors &t 700C and at k
‘between 0.75: and 1.33. At higher temperatures (909C), X does not :
" ‘orystallize, but is formed together with the produot V." The latter shows

" a Debye powder pattern deviating-from that of A and X, has a considerable"

:"~showa the adsorption ieothermal lines on the prepared zeolites which had

"-Zadsorptive gower .with respeat to0. water and can. release it on heating o
‘,_without des ruction of its’ cryatal lattioe. V¥ is certainly also a zeolite V//'V
~and may be -identical with. zeolite P deeoribed by Barrer (Ref. 4).  Its -

;oomposition corresponds to the formula 0.94 Na O= A1203 3.52 510 4. 55 H 0.

- I%s optimum. Pormation- .conditions lie’ at. 90~ 120°0 and at 1. 33(1<€4 Fig.3

: ;'previoualy ‘been heated in vaouo up- t0-200°C, The authors found that V is
- -able to adaOrb the water vapor ine high and selective degree. The

?ffl Card 3/7

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064620012-8"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064620012-8

THE] P15 AIUS LM MO s[4 WELEAL ) 50353 L 1 £y Ut L ER G S LAt X ks AL SIT2 11k [ Ik G ) & UM TAMUR Ll B b 1 11 -0 T
N K - 5 TR Ry A o ———c wvea RS

=

R R -~ s/o20/61/138/001/017/023
Investigation of the formation oonditions.... B103 B208 i ‘

i galoium-form of .V, obtained by.ion: exchange (73 %Na® replaced ;bina2+) BN
- “hardly differs from the godium form with respect to adsorptive power whioch
©'will st1ll-have to be explained. "Between 150 and 200°C basic nosean and
“analoime (products A and B, Fig, 1) are formed almoat exclusively. Nosean
"is orystallized mainly from gels with higher alkalinity (with low k-values).
- A and B are frequently formed together. Under the given oconditions, A, X,
“and V may be recrystallized during the synthesis forming another crystalline - ,
‘phase, to give gels whose compoaition lies in the range of the formation of /

phas
: 'the individual zeolites. - On prolonged standing, transitions; A-—X, )
“: . X=V, V—»analoime, are possible. :The authors think it necessary to siudy —
.~ _the subjeot further. V. A. Kostrova took part in this work. There are
'3 figures and 8 referencesi 2 Soviet-bloc and 6 non-Soviet-bloo. " The
~ three most recent references to English-language publications read as : -
" follows: R, A. Labine, (Ref. 31 Chem. Eng. 66, no. 16, 1959), R. M. Barren |
“- " J. ¥W. Baynham et al. (Refs 51 J. Chem. Soc., 1959, 195), L. Broussard, = - |
D, P. Bhoemaker (Ref. 61 'J. Am. Chem. Soc., 82, 1041, 1960). - . '

- ASSOCIATION; Inatitut khimii silikatov Akademii nauk SS5R (Inatitute of
: " '8ilicate Chemistry of the Koademy of S8ciences USSR) o

a7
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‘—;AUTHORS S Zhdanov, 5. P. and Koromal'di, Ye. V.
Mi'ﬂ;TITLE §g . Selective aorption on poroua elassee v

o PERIODICAL' Akademiya nauk sssn. Doklady, v. 138, no. 4, 1961, e7o 8?3

- TEXT The authors had shown earlier (Ref. 1: Izv AN SSSR OKhN 1959, No.4,

626, No0.5,811,1959; Ref. 2: S. P. Zhdanov, Dissertation, Inst khim.

. eilikatov (Institute of Silicate Chemistry) L.,1959) and in the present

paper that selective sorption ig not only a specific feature of perous .

- orystals (zeolites) but is also charaoteristic of some porous glasses.

. These glagses may act as typical molecular soreens. They are produced by
,11xiviation of two-component alkali silicate- or alkali borosilicate '

glasses by acid solutions. The authors thank Yu. A. Shmidt for supplying
most of the elnsr apeoimens. Before sorption, they were heated in vacuo
to 100 or 2007C. "The ‘authors studied the sorption of CHBOH and 04 90H,

_and that of c HSOH. They conalude from the absorbed quantities of water

and CHBOH having small molecules that they are absorbed much more strongly
card 1/4 ‘
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K Selective sorption on porous glasses _ B103/

; V;than the 1arge molecules of C 5OH, of the hydrooarbons, and particularlyf
' ‘t of C4H90H.' Therefore, saleotive sorption by porous glass is due to very

. fine pores in the. glass whose diameter is comparable to the size of simple e :
‘molecules. Since glasses no. 1 and 3 readily absorb water (molecular - - - 1

*diameter d = 2.8 %) but no nitrogen (d .= about 4 § the authors suppose SRR
a diameter of pores in the glass between 2.8 and 4 3 Glass no. 2 haa ' L

- larger pores but they are also so fine that most of them remain .
inaccessible to comparatively amall (d = 5.8 ﬁ) molecules of C H90H and

of 05 alkanes.r The authors compare the formation of uniform and fine - -~ s

pores in glass with the "cages" and canals in zeolite orystals where they

.-~ 'are formed by dehydration under heating. In the glasses, however, the
.- oxygen packing is so dense that not only the "cages" occupied by alkaline
- cations but also the free "oages" of the silicon oxygen lattice in the N
glass remain inaccessible even to 50 small molecules as those of water. - S
The lixiviation- process starts with the exohange of alkali cations by . :
acid protons

’:—Si—ONa. + H———-)a-Si—’on + Nat ‘
1. glass ‘solution  glass solution

ca;-d', 2/4 |
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Seleotive sorption on porous glasses : _B105/ 20 SR
“'With-a sufficiently high content: Eof:asiOé«-bin the_glgss, the lixiviation :

‘with acide will neither destroy nor transform the Si—0-Si bonds in the .

54— 0 lattice, The formation of fine canals in the glass ocannot be '
explained in this way either. They are formed by lixiviation of large ‘
alkali ions and replacement by the much smaller protons, The pore volume
inoreases with the ion radius of the alkali cation and with the content of
alkali oxide in the glass whioh the suthors take as a proof of the above

o thesis.  On the other hand, the pore volumes determined from the sorption

by oarrying along part of the oxygen in the glass. Porous glasses capable

. card'3/4

isotherms of water.prove to be twice %o three times larger than the total
volume; of.the cations-lixiviated from:thq glass.. The authors explain this
not only by the fact -that the oavity left by the lixiviated cation in the
glass must always be.larger than the .cation itself, The secondary water
synthesis from adjacent ‘hydroxyls formed after the replacement of irregu-
larly soattered alkali cations by protons plays & more important part, .
The water thus formed in the glass at low temperatures remains in the glass,
is, however, separated out on evacuation of the porous glass already at
room temperature. A certain additional volume of the pores becomes-free

- 0of selective sorptio_n}‘a:eNin,fariorr to porous orystals (zeolites) with
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:1‘ ;8e1ect1va aorpvion on pewoue glaases 'v S B103 B203

s/ozléof! l /138/004/018/02 5

A"_«‘respeot to thair' sorption volumea Theee- glaaees' may'.r howevor. extend aud
‘complete. the existing set of molecular screens thanks to their speoifio -

":‘_propartioa ‘and the’ poseibility of ‘regulating their struoture, They mey

prove t0-bes offioiont for the peparation of-mixtures where porous. orystals

"aru not uaoda Thore are 5 f&guraa and 5 Soviet-bloc referanoes..
o

ASSOGIATION: Inotitut khimii~ eilikatov Akademii nauk SSSR (Institnte of
. Silios.te Ohemistry of the Academy of Scienoes USSR)

PRESE&TED:]”ie”January 20, 1961, by M. M. Dubinin, Aoademician

. SUBMITTED; ’;-,'January 2o, 1961

PRI

G S N S
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s/oa 62/035/007/012/013 '

= - : D202 D307 ; E :
AIJTIIOR ' Ahdanov, S.P. T , | | o ;
TITI.Z The lou temperature dehydrat:l.on of s:.llca hydrates ‘ ;
5 .)ERIODIC.;L .mu“"ml prlkladnoy thml:., v. 35, no. 7, 1962, - IE
oo . 1620- 1621 JEPUPE R -
‘TL::‘I‘- N "-,The author dlscusses Lhe possibility of dehydratlng

: cryutalllne a‘1d glass-forming alkaline silicates by leach:mg in acid
-solutions at low temperatures. ihile crystalllne HaS1i505 is formed :

from cry.,u.zﬂ line sodium disilicate, the same progess leads to the
formation of amorphous products from- ‘sodium glasses: Na,0. 28104,

Ha 0 :uioz and ﬂa,,o lm:.oz The amount of water in H Si205 deter-

_nincd by heating in the range 100-900°C corresponds to the theorcti- cn
cal, but those in the above leached glasses were markedly lower = ' : l/
than the calculated values. This is ascribed to a previous part:.al A
_dehydration at low temperature. Dunng this kind of process water .| =
could be cym.nes:.zed from oxygen of the glass silica lattice which

:_'Card 1./2

P
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’~”;1he low temperauure dehydration ... D202/D307 S

o 1would ledd to the fornatlon of ‘pores and hOllOWo allow1ng the seleca}%f;f
*tlve dsorptlon of small. loﬂs. There ‘is 1 flgure. . .

B

: Slllcate Chemstry, AS USSR)

. SUBMITTED:  Jemuary 25, 1961

‘.hbSGCI.-uION:J; . Institut khlm:.:. s:.l:.ka tov AN SSSR (Instltute of } :
{

R
i
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i .‘ - Soveahchaniye po tseolitam. lat, Leningrad, 1961. :

‘ s:.mtetioheskiye tseolity; poluoheniye, 1uledovun1ye i primeneniye
- (Synthetic Zeolitess - Produotion, Inveatigation,and Use). Mis=
- cow, - Tzd-vo AN S3SR,-1962. 286 p, (Series: Its: Doklady)
Brrata. slip 1naerted. 2500 coples printed. e

. Sponsoring Agenoyt ~Akademiya nauk 888R. Otdeleniye klunohukikh g
-nauk, ‘Komisiya po tseolitam. : S i

: Reap. Fds.z He H./Dubinin. ‘Academiolan and v. V. Borpinlkiy, Dootor,'
of Chemical—suenou} Rd.x Ye. G. zhukovakayu Tech. m.t 8. P,

Oolub t

runroszx nis book e 1n'cendod for sotentists and engineers mg:god‘ .
: : _ . in the produstion of :intheuo neolites (noloouhr uovu).
RS IR " for ohomistl 1n sonor o

§ o

g

=y 1T H —Thm

T
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'TITLE Investigation or the lixiviation producta of highly
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'ABSTRACT: The structure of the lixiviation products of two and
»three component alkall silicate glasses of the composition 8102 87,
R,0 13 mol%. (R = K or Na) was examined. Na/13, Na/ll +K/2,
Na/3 + K/10 and K/13 .glasses were leached with 1IN HCL at 50C to -

‘form porous  products - co§Erised ‘entirely of very fine pores which o
will adsorb water molecules but are too small for methanol molecules
o penetrate, Curves for the dehydration of these glaases in
air were drawn for temperatures from 20-800C. . The Tixiviation
Tcpsodtﬁtz;e of the potass um - silicate glasaea are much more. porous
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-] TOPIC TAGS: “adsorption, water vapor, zeolite, chemical synthesis, chemical composi.tion,‘
| chemical- roaction, cation, reaction rate, reaction temperature ‘

- ABSTRACT: , Erionite, a rare natural zeolite;] was previously sucoessmlly
synthesized by one of tho authors (S, P, ZHDANOV, Izv. AN SSSR, Ser, Khim.,
No 6, 1965) from alkaline Na-P silica~alumina gols at 100°C, Compared with &
SiozzAi 04 ratio of 6 for natural erionitos, this ratio for synthetic
orionites varios from.7 to 7.4, Isotherms of wator adsorption are presentod
‘as a function of changes in the chemlcal composition of erionite (removal of
tcations, formation of hydroxyls, decompositfom of NHj+ and dehydroxylization)
, 'owlng to decationization, dealuminization and heat treatment. Adsorption of

water on the original cation form of erionite is indegendent of heating

-temperature within the investigated limits (up to 800°C), whereas adsorption
~Jon dealuminized spooimens decreases with increasing temperature., Conversely, - ;
-.-|'adsorption of the NHy-form considerably inoroases with increasing tenpernturo. N -

| These differences may be assooiated with the differences in the packing - : .
"donsity of the molocules of the adsorbed water in the cavitios in such cases, - s
This paper was presented: by Academiclan ¥, M. Dubinin on 17 June 1965, The authors |—

thank Ye. N. Yegorova for carrying out the analysis. /3PRS: 36,45
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